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On the NATURALIZATION 0/ PLANTS. By JOHN TEMPLE- 
TON, A L. S. communicated by the BISHOP of CLONFERT. 



1799. 



X H E naturalization of plants is an objeCt of fuch importance, Read,Nov,23, 
and a fuhjeCt that is at prefent fo little undcrftood, that any at- 
tempt to extend our knowledge of it, however trifling, may Hill 
tend towards improvement, and perhaps ferve as a foundation, 
on which at fome future period a more perfed ftruCture may be 
ere&ed. Many experiments are yet wanting, much remains to 
be yet done, and, like other branches of knowledge, it will 
require the united efforts of numbers to bring it to perfection. 

The fame Almighty hand that formed the earth, has fcattered 
in far diftant regions vegetables which the neceffity or luxury of 
man excites him to endeavour to accumulate about his home. 
And if we at the prefent time furvey the different nations of the 
earth, we will find that mod of them have received great and 
important benefits by the introduction of foreign plants; and 
that there is no country, however numerous its collection of 
plants, but may yet receive confiderable advantages by the 
naturalization of others. 

Botany,, 
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Botany, a fcience which every one engaged in the ftudy of 
will readily acknowledge to afford one of the pureft of human 
pleafures, from the introduction of exotics derives its principal 
fupport ; and certainly whatever tends to facilitate this amiable 
ftudy is truly deferving of the attention of every philanthropic 
mind. As all botanifts cannot have an opportunity of ex- 
amining plants in their native foils at proper feafons, it is there- 
fore only by tranfplanting and cultivating, they can become 
acquainted with the productions of diftant countries; and to 
cultivate them with fuccefs we muft derive our information 
principally from the plants themfelves : each has certainly a pe- 
culiar character, which were we truly acquainted with, thofe 
tedious experiments with each newly acquired fpecies, which now 
nearly exhauft the patience of all lovers of plants, would be 
no longer neceflary ; gardening might then boaft of being efta- 
blifhed on fcientific principles, and would then never adopt rules 
contrary to what nature di&ates. 

Nor will fhc, fcorning truth and tafte, devote 
To ftrange and alien foils, her feedling items; 
Fix the dark fallow on the mountain's brow, 
Or to the mofs-grown margin of the lake 
Bid the dry pine defcend. From nature's laws 
She draws her own : nature and me are one. 

Mason's English Garden, B. hi, line 226. 

By 
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By our prefent imperfed knowledge of the phyfiology of 
plants, we ar t e neceflift^ed to accept of every afTiftance within 
our reach : and pJajits being fo immediately conne&ed with 
every modification of the atmofphere, meteorology, which has 
hitherto been confidered as an objedt of curiofity, is a fource from 
which we may derive much ufeful information. 

Heat being found to increafe or decreafe nearly in a regular 
progreffion, according to the degrees of latitude, if the latitude 
of the place where a plant is found be known, by confulting 
Mr. Kirwan's Table of the Mean Annual Temperature of 
different Latitudes*, we may find whether the temperature nearly 
correfponds with our own. Or, fuppofing the mean annual tem- 
perature of Dublin, lat. 52°, equal goof temperature, by adding 
one for every degree of latitude fouthward, and fubtrading one for 
every degree of latitude northward, we have the temperature 
corre&ly enough for our purpofe. For thefe calculations need not 
be carried to the greateft degree of corrednefs, as we know that, 
if we except a few, plants have a confiderable range of latitude • 
thofe which cannot bear froft, being found to extend from the 
northern to the fouthern verge of the torrid zone, and many of 
thofe which grow on the fouthern limits of the temperate, to ap- 
proach the borders of the frozen zone. Thus of the Lapland 

Vol. VIII. P plants, 

# See an Eftimate of the Temperature of Different Latitudes by R. Kirwan, Efq; 
page 17. 
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plants near three hundred are found in the environs of Paris*, 
many of them much farther fouth, and fome, as the Water 
Lillies (Nymphaea), Sundew (Drofera), Arrow-head (Sagittaria), &c* 
even natives of India j\ 

In the latitude 44? on the European, and 34° on the American 
continent £, it is not unufual for water to be frozen in January ; 
and as fome feafons are much more fevere than others, plants 
growing confiderably farther to the fouthward would be liable 
to fuffer by cold in fuch feafons, if nature had not provided a 
remedy by their manner of growing, which enables them to refill 
the cold of fuch rigorous feafons; and on this account many of 
them will be found to thrive, when tranfplanted nine or tea 
degrees further north than their native ftations. 

From antient authors it appears that Italy formerly experienced 
the fame degree of cold as the American continent under the 
fame parallel of latitude does at prefent. Therefore it is highly 
probable, that Italian plants not introduced into Italy fihce that 
time, might in a feries of years be changed from their now 
tender to their once hardy ftate. 



But 



* See Flora Lapponica & Thuillier's Fjore des Environs de Paris. 

f See Hunters Evlyns Sylva, p. 552c 

\ See Kirwan on the Temperature of Different Latitudes, p. $o* 
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But in conducing fuch an experiment as the naturalization 
of plants from a fouthern to a northern climate, fo many 
minute circumftances require our attention, that few people 
have either time or patience to reach the wiihed for goal. 

But a careful attention to the characters which the plants 
themfelves prefent, will enable us to proceed with more certainty, 
and hopes of having our endeavours crowned with fuccefs. 

By the appearance of the roots and leaves we may nearly de- 
termine in what kind of foil the plant is mod likely to thrive. 
Robuft roots and fleihy or rigid leaves require a dry foil, accord- 
ing to their thicknefs ; ftifF clay or fandy loam, as beans, peach, 
and apple trees ; robuft fpongy roots w r hich have a tendency to 
mat near the furface with thin leaves, as the Alder (Betula 
Alnus), Willows (Salix), require a fomewhat ftiff foil with 
moifture-, many of the Salix genus will not grow with their 
accuftomed vigour, in a light turfy or peat mold foil, for want 
of the neceffary refiftance to the roots, although fuitable in refped: 
to moifture. Slender, hard and wiry roots, as thofe of the pine, 
Ciftus, &c. require dry, fandy, or gravelly foils. And extremely 
fine and hairlike roots, as thofe of Erica, Halmia, Rhododendron, 
&c. muft have a foil whofe particles will not impede the fhooting 
of their tender fibres, and with a fmall but regular degree of 
moifture, that the roots, which by their form cannot refift the 
flighteft drought, may not be deftroyed. Plants in a warm climate 

P 2 perfpire 
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perfpire more than in a cold one ; fo in a warm they require 
much, and in a cold one little moifture. Therefore, when trans- 
planted from a warm to a cold climate, they fhould have a dryer 
foil, and from a colder to a warmer, a moifter one, than their 
native ftation. 

In the firft cafe, not being able to perfpire the fuperabun- 
dant moifture, they will be rotted ; and in the laft, not having 
moifture fufEcient to fupply the lofs by perfpiration, the growth 
will be flow, difeafe and death will follow, unlefs they receive 
a timely fupply of moifture : by the red or yellow colour of the 
leaves we may difcern the approach of the firft evil, and by the 
ftunted growth, and fmall curled leaves, that of the laft. A 
large quantity of pure circulating fluid feldom injures plants, 
but ftagnarit water is certain deftru&ion to almoft every ve- 
getable. 

After having determined the moft fuitable foil, we muft 
afterwards ftrive to give each plant a proper fituation. It is 
well known, that plants from a fhady will not thrive well in an 
open, nor plants from an open in a fhady fituation. But the 
neceffity of a natural fituation is by no plant more evidently 
illuftrated than by the common myrtle (Myrtus Communis). 
Even at Gienarm, in the latitude 54 56' N it grows with great 
luxuriance contiguous to the fea, and braves our coldeft winters ; 
yet all attempts to naturalise it in an inland fituation, feveral 

degrees 
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degrees farther fouth, and in a much more genial climate, have 
hitherto proved unfuccefsful. The olive tree cannot poflibly be 
cultivated in the interior of Afia or America, though the latitude 
be in other refpe&s favourable, nor is it fruitful when excluded 
from the fea breezes *. 

The caufe of this may be that near the fea the temperature is 
XJiofe regular than within land, and fudden changes are perhaps un- 
favourable to evergreens : for we always find thofe with broad leaves 
grow beft in the fhade, and thofe with narrow leaves on elevated 
places, in both of which fituations the temperature is more 
regular than in open expofures or confined vallies. And we 
may often obferve plants growing on a fomewhat elevated fi- 
tuation, if fheltered from ftrong winds, lefs hurt in a fevere 
winter, than others in low warm and filtered places, for 
vapour being raifed in fuch places during the day, produces a 
greater degree of cold by ctfndenfation and evaporation in the 
night, than is experienced in other places where the coldnefs of 
the air prevented the rife of vapour during the day. From every 
obfervation it appears, that thofe plants which have the leaft fap 
in winter, or whofe fap is of a refinous dr oily nature, fuffer leaft 
from cold, and that the principal caufe of deftru&ion is tlje veffels 
being burft by the freezing of the fap. The hoar-froft, which is 
always moll abundant in vales, tends in a great degree to promote 

this; 

* See Saint Pierre's Studies of Nature, tranflated by Hunter, Vol. I. page 607, 
Dublin Edition. 
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this; for being changed into water, part only of this water 
is evaporated during the day, the reft remains to be converted 
into ice by the cold of the enftiing night. This icy covering en- 
creafes the cold, till the vital principle * f and refiftancc given by 
the formation of the bark to the entrance of cold, are overcome, 
the fap frozen, and at the fame time the veffels burft by the ex- 
panfive force of freezing. This gives the reafon why plants in a fi- 
tuation where the fun does not (hine on them to thaw the hoar-froft, 
fuffer leaft in fevere feafons ; and that plants removed in Autumn, 
unlefs the fhoots are completely hardened, will be more liable to 
be injured by froft th|n thofe of the fame fpecies, the defcent or 
fixation of whofe.fap has received no check by tranfplanting. 
Miller remarks, that thofe plants which were removed in 
the Autumn of 1739 w ^ re moftly killed by the cold of the 
enfuing winter, while many of the fame fpecies efcaped uninjured : 
and the fame may be always obferved after every fevere winter. 

Few deciduous fhrubs agree with fhade : their natural place is 
the funny outfkirts of the foreft ; and when otherwife fituated, 

long 

* See Smith's Tra&s relating to Natural Hiftbry, page 177, and Philofophical 
Tranfaftions for 1788. 

f The following experiments may throw forne light upon the caufe of plants remain- 
ing unfrozen, when the furrounding water is frozen. Water enclofed in fealed glafs 
globules remains unfrozen, 'till the thermometer defcends to twenty-four ; unfealed 
ones freeze and burft immediately on being cooled down to free'zing water. Oil 
■.•Vidofed in the fame kind of globules continued unexpanded, and confequently the 
<: ,ule> unbroken, when placed in a mixture of fnow and fal ammoniac, and cooled 
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long and flender branches, with large thin leaves, {hew their 
unhealthy ftate. From thefe the climbing plants are eafily 
diftinguifhed by their tendency to contortion, or (hooting forth 
roots or tendrils. To the deciduous climbers a flight fhade is not 
hurtful, as it is only there they can find the neceffary fupport j 
but in the deep receffes of the foreft, the evergreen climbers will 
fpread around their tangling branches, and thrive with wild 
luxuriance, 

Where fcarce a funbeam wanders through the gloom. 

Thomson's Seasons, 

never appearing, if the foil is fufficiently moid in fummer, to be 
hurt by the thickeil (hade of deciduous trees. 

The fhade is alfo the natural fituation for young plants. By the 
parental fhade they are protected from the drought of Summer, 
and the cold of winter* The more a plant is fhaded in winter, 
and the nearer it is to any large body, the lefs danger it will be 
in of fufFering from froft. For when a plant or water is fo fituated 
as to be overtopped by trees, a great part of the hoar or frofty 
particles, which would fall on it, is intercepted. Under trees 
we may often obferve water unfrozen, and plants unhurt by the 
feverity of cold, and many retaining their leaves ; when water at 
a fmall diftance is frozen, and plants of the fame fpecies, but un- 
fhaded, lofe their leaves and fufFer confiderably. As large bodies 
are not eafily cooled, the cold is in fome degree mitigated by the 

ftems 
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items of large trees. That this is the cafe may be perceived, the 
twigs and f mailer branches being covered with .hoarfroft, when 
the trunk and larger branches remain uncovered. 

B&. Wil&on of Gla%ow obferve4, that when a great degree 
df cold fee vailed, paMfades extending outward from a houfe, and 
alfo from a large pillar, were covered with hoarfroft, in the moft 
regular manner, according to their proximity or diftance from 
the houfe or pillar, thofe next the houfe or pillar remaining free 
from hoarfroft, while the more diftant ones were entirely co- 
vered*. This accounts for the fig-tree fhoots, mentioned by 
Miller, being killed when growing out from the wall, at the fame 
time when the other ftioots dole nailed to it efcaped unhurt f. 
From this circumftance, moft people have affixed thofe plants 
which they wifh to naturalize to the climate againft waJls* But 
when put to a wall, care fhou]d be taken that they are fheltered 
from ftrong winds, which generally injure the leaves and young 
fhoots, thereby deftroying the plant if it is not vigorous* On this 
account the items of large trees are preferable for climbing plants, 
and there they muft always be more admired as appearing more 
natural. 

But inftead of affixing to walls thofe plants which require no 
fupport, we might cultivate them in pots or boxes, which may 

he 

* Philofophical Tranfadtions, Vol. lxx, p. 471, 2. 
f Miller's Di£Honary, Article Ficus. 



[ MI ] 

be placed in their proper expofure during the fummer, and, until 
their hardinefs is determined, removed under the fir or other 
trees in winter, the thicknefs of whofe fhade ought to be pro- 
portioned to the apparent tendernefs of the plant. 

These pots or boxes fhould be always funk in the earth, 
and in winter the fufface covered with mofs. The drier the 
ground the better, for funken pots are liable to be too damp. 

The beft manner of treating Ericas is to place them in a 
proper fituation in the fpring, and on the approach of feverc 
weather to fix branches of fpruce-fir about them, augmenting the 
covering as the cold encreafes. But as the cold feldom becomes 
fuddenly fevere, and a flight froft does them little injury, the 
Erica Tubliflora, one of the moft tender, bearing about 298 of 
Fahrenheit's thermometer ; it is beft not to begin covering too 
foon, left, as they are plants that require a very fmall degree of 
heat, they fhould be made to fhoot, in which cafe the flighteft 
froft will perhaps deftroy them. To prated herbaceous plants 
from froft, mofs is the moft proper covering, by remaining alive 
through the winter; even after being pulled up, it is not liable 
to heating and putrefaction, as all dead vegetable fubftances are, 
by which they impart to the plant heat and moifture (the two 
principal agents which caufe vegetation) thereby putting the 
vegetating powers in action, and filling the plant with fap, at an 
improper feafon. In our culture of annuals our only care is di- 
Vol. VIII. Q, reded 



«&ed to placing them in. proper foils and exposures. For, that 

no region of the earth fliould remain uninhabited, with a liberal 

hand have the annual plants been diftributed •, from thefe do men 

arid animals derive their principal fupport, and of all the ve^ 

getable kingdom, they &c beft adapted for naturalization. By 

bringing their feed to perfe&ibn in a (ingle feafon, they arc 

capable of cultivation in a greater variety of climates than any 

other vegetables. And the feed, being equally undeftroyed by 

natural heat and cold, lies dormant, till genial weather calls 

forth its latent powers, and urges it to vegetation, whether 

among the frozen fnows of Siberia, or the burning fands of 

Africa, The Refeda odorata (Mignionette), a native of Egypt, 

and Helianthus annuus (Sunflower), of Mexico and Peru, ripen 

their feed, and are thereby perpetuated in our northern latitudes. 

St. Pierre -*' lays, the peafants of Finland cultivate tobacco 

(Nicotiana Tabacum), with fuccefs, beyond the fixty-firft degree 

of latitude j and that barley fucceeds in the very bofom of the 

North. Amidft the rocks of Finland he faw crops of this grain 

as ^beautiful as ever the plains of Paleftine produced f. 

When we endeavour to naturalize plants, that we may diftin- 
guiih thofe which offer the feireft profped of fuccefs, a com- 
parifon of the exotics with the natives of the foil will be our 

fureft 

• Sec St. Pierre's Studies of Nature, translated by Hunter, Dublin Edition, 
Uol. I, page 604. 

f See fame Work, page 667. 
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fureft guide. Thus we find, that throughout the frofty regions 
of the north, the trees, flirubs, bulbous and perrennials, com**- 
plete their fhoots, and, before the cold of the winter com-, 
mences, enclofe in hybernacule or fcaly buds, the embryo for 
the coming year. And there is every reafon to believe that all 
exotics which ceafe growing, and form thefe buds or hybernacule 
in the open air during the courfe of our fummer, will not ffrSer 
from the feverity of our winter. In the hot-houfe many plants 
complete their fhoots that would not probably do fo in the open 
air, the heat not being fufficient to caufe them to grow with the 
vigour neceHary for their completion before winter. Neverthelefs 
many of thefe, if not all^inight be brought, by enuring them to 
the open air, to bear our climate. The Camelia Japonica Thea 
viridis and Calycanthus praecox, which were formerly kept in 
the hot-houfe, thbn in the green-houfe, are now fuffieiently 
naturalized to grow in the open air, and are as little injured 
with the cold of our winters as either the common or Portugal 
laurels. 

Some exceptions to this obfervation feem to prefent themfelves. 
The Robinia Pfeudo Acacia (two-thorned Acacia) does not form 
external hybernacule, nor complete its ihoots, yet grows well in 
our climate; -it- however, .when the froft comes on early, Iofes 
a great part of* its fummer fhoots. Several fpecies of tht 
Ciftus, that ceafe growing on the approach of winter, but form 
no hybernacule^Jive through our mild winters, but fuffer greatly 

0^2 ia 
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in fevere frofts. And others, as the Lauruftinus (Viburnium 
tinus) continue to fhoot and flower, unlefs the froft is fevere 
throughout the winter, fuftained by their vitality, or that prin- 
ciple whofe exiftence preferves plants unhurt by cold before 
flowering, but which ceafes to exift when the parts of fructi- 
fication have performed their office *. 

The Lauruftinus is one of thofc plants that were introduced 
to Ireland before green-houfes were known, confequently planted 
in the open ground, and experience fhews that it is feldom hurt 
by froft. By it we find that fome plants, which to appearance 
are not fitted for our climate, do yet outlive our winters; and 
that, without a knowledge of their native ftations, we may fome- 
times fuppofe plants to be tender which are really hardy : thus 
•the Lauruftinus is unhurt by froft in Ireland until the cold 
exceeds that of its own climate. The Buddlea globofa and 
Fufchia coccinea are other inftances of plants, that without a 
knowledge of their native climate, Chili, we would not fuppofe 
capable of being naturalized to ours. Yet is the Buddlea feldom 
injured by our cold, and the Fufchia, although killed to the 
ground by the winter's cold, fends forth abundance of fhoots 
which attain the height of three feet in fummer, and are deco- 
rated with its elegant flowers, which are larger and much more 
brilliant than ever they are when confined in a houfe. 

And 

# See Smith's Tra&s, page 177, and Philofophical Tranfa&ions for 1788. 
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And there is little doubt but many plants of Chili, and even 
thofe which grow within the tropics, when found near the ele- 
vation of perpetual froft, would bear the cold of Spitsbergen ; 
for on the tops of mountains are found the plants of the plains 
of more northern latitudes. Thus is the Salix herbacea of 
Lapland and Spitzbergen found on the tops of Mourne moun- 
tains at about the elevation of £,500 feet* On the Serra of 
Madeira, latitude 32 , 38', and elevated 5,162 feet, is found 
the Erica Arborea, of the neighbourhood of Genoa, latitude 
44 p , 25'*, Therefore as the temperature which prevails at the 
elevation of 5,162 feet, in latitude 32°, is found nearly to cor- 
refpond with that of 51 north: the Erica Arborea, which 
grows at that elevation in latitude 32°, will find a climate 
fuited to its nature in latitude 5 1° f. But as the before mentioned 
plants have a confiderable range of latitude^ it may be cultivated 
farther north when the foil and fituation are favourable. At 
James Holmes's, Efq. on the eaftern fhore of Carrickfergus bay, 
four miles north of Belfaft, there is a plant in the greateft vigour 
at the prefent time (July 1799) which has now flood uninjured 
three as fevere winters as Ireland ever experienced, viz. 1794, 5, 
1797, 8, and 1798, 9. 

Ths 

* See Sketch of a Tour on the Continent, by J. E. Smith, M. D. F. R. S, &c. 
page 200, Vol. I. 

f On dividing 15,577* the height of perpetual froft at the equator, by the diffe- 
rence of the temperature above and below, it is found that every 299 feet of de- 
ration 
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The fituation is however favourable, being againft a weftern 
wall facing the fea, and well fheltered by diftant trees from ftrong 
winds* And in the neighbourhood of the fea I have little 
doubt but it would grow flill farther north. 

The fea air has generally been reckoned a powerful obftacle 
to having plantations on its fhores. But many obfervations have 
convinced me that it is the wind alone which prevents the 
growth of trees on the fhores of the fea. And that on a 
large plain, where the winds are unimpeded in their courfe, the 
fame difficulty of raifing plantations as on the margin of the 
ocean will be experienced* 

In: Forfter's Account of Cook's fecond Voyage, it is mentioned, 
that the trees on New Zealand were growing fo clofe to the 
edge of the water, that the (hip's mafts were entangled among 
their branches ; and in particular fituations the fame proximity 
of trees to the fea might be obferved in various latitudes. At 
Fairhead, the mod northerly extremity of Ireland, and expofed 
to the fury of the Northern Ocean, the Sorbus aucuparia 
(Mountain A(h) r Betula alba (Birch), Ouercus Robur (Oak), 
with other indigenous trees, grow luxuriantly within 15 or 20 

yards 

nation Ieffen heat i°, and on dividing 5,162 feet by 299, we have 17 , which 
fubtrafted from 69 mew annual temperature of latitude 32 , give 52, for the Serra 
of Madeira, correfpondkig with the latitude 5 *° (1). 

% See Kirwan's Table of mean annual temperatures. 
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yards of high-water-mark. The reafon of this appears to be 
that they grow upon the lower part of very high land, which caufes 
an eddy to be formed, about them when the wind blows from the 
fea ; and by the fame high land they are protedled from the fouth 
and fouth weft winds. The fituation might be reprefented thus? 



^v- 
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On the top of the rocks the wind rages with the greateft fury, 
even the grafs feeming blighted, whereas below the rocks every 
plant appears in a thriving ftate, and fome houfes fituated on the 
lower part never have their thatched roofs difturbed by the 
ftorms. In every other part along the coaft where land is of 

the 
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the fame fofm it is covered with thriving wood, but where the 
land is nearly level for a length of way inland no wood appears, 
and every hedge is feen never to rife higher than the top of the 
bank which prote&s it from the wind. Therefore in order to 
plant near the fea on a low fhore, it is neceffary to commence the 
plantations a confidcrablc way inland, and to allow the young 
trees to have others feveral feet taller than themfelves behind 
them : thefe will have the fame effett as high land, for by means 
of the opposition offered by innumerable Hems and branches the 
force of the wind will be greatly leifened ; as we may find by 
{landing on the windward fide of a thick wood during a ftorm, 
where, if the trees are lofty, the wind is much lefs violent than 
on an open plain. In water the effect of this kind of oppo- 
sition is vifible, for if into the bed of a fwift ftream we drive a 
number of flukes, the water, although it continues to flow, yet 
has its velocity diminifhed confiderably* 

Our firft plantations m an expofed place ought always to be of 
fuch trees as are natives of mountains, for thefe are fitted by 
nature to bear the rude blafts of winter, and by the ftifFnefs of 
their leaves, or flexibility of their footftalks, to remain unin- 
jured by a fummer ftorm- Of the firft, we have the various race of 
pines j of the laft, the Birch, the Afpen and the Mountain Afh * 

Thus 

* Among the rocks of Agnew's Hill in the County of Antrim, I found the 
Populus tremula (Afpen Tree) growing luxuriantly on the ealtern face, at about 

the 
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Thus by a careful infpedion of the operations of nature* 
is the hand of man enabled to colled the productions of diftant 
countries around his home, cover the arid heath with waving 
green, and make the lonely wildernefs affume a pleafing gloom. 

tlie elevation of 1,450 feet. And on the top of Slemifh, the Sorbus aucuparia 
(Mountain Afh) expofed to every ftorm at the elevation of 1,398 feet. 
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